J Eur paisches Patentamt 
Eur p an Pat nt Offic 
Office europeen des brevets 



© Publication number: 



0 228 833 

A2 



© EUROPEAN PATENT APPLICATION 

© Application number: 86309526.1 © Int. CI.*: A 61 K 37/02 

© Date of filing 08.12.86 



® Priority: 24.12.85 


JP 291471/85 


©Applicant. Takeda Chemical Industrie*, Ltd 






27. Doshomachi 2-chome Higashl-ku 


© Date of publication 




Osefca-shi Osaka, 541 ( JP) 


of application: 


© Inventor: Ootsu, Koichiro 


15.07.87 Bulletin 


87/29 


® Designated Contra 




9-26. Todatyi 3-chome Shimamoto-cho 


cting States: 


Mlshima-gun Osaka 61 8|JP) 


AT BE CH DE FR 


GB IT U LU NL SE 


© Inventor: Goto.Glichl 










6-11, Kofudal 5-chome Toyono-cho 






Toyooo-gun Osaka 563-01 ( JP) 






© Representative: Lawln, John Harvey at al. 






Elkington and FHe High Holborn House 52/54 High 
Holborn 






London WC1V6SH(GB) 



© ImmunostJmulant agents. 



© A combined use of an IL-2-Bctive substance with a mur- 
amyldipeptide exhibits a remarkably potent immuno- 
stimulant activity than the single use of the active ingredient. 
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IMMUNOSTIMULANT AGENTS 



ecent. 



The present invention relates to an immunostimulant 



Attenpts have been made in recent years, as irjr.u- 
ncstinulsr.t agent and various viral infections, by usi.-.g 
the sc-called lymphck ines such as interleukin-2 for 
immu.nopcter.tiation ,'J. Immunol., 125 , 1?C4 (1980) J. The 
above-mentioned interleukin-2, which is a macromol ecular 
protein, has beccr.e producible in high purity and in 
large quantities end further at relatively low cost by 
making the best cf genetic engineering techniques 
(Japanese Patent Laic-open Kc. 60-115528 which corres- 
ponds to EPC Publication No. 145390) . 

On the other hand, it is known that N-acetylmuremyl- 
L-alanyl-D-isoglutarr.ir.e, which is included among the 
class of muraraylcipeptices, is synthesized as a ir.ininun 
structural unit necessary for the expression of bac- 
terial cell wall adjuvant activity, and furthermore, 
various muramyldipeptides were synthesized. They exhibit 
potent adjuvant activity, typically antitumor activity 
or rercrophece activation activity (Ircmunobiology and 
Immunotherapy of Cancer, edited by Yair.amura et al . , pp. 
311-330, Elsevier/North Holland, New York , 1979). 

Single application of the above-mentioned inter- 
leukin-2 (IL-2) or muramyldipeptide including as im- 
munostimutant agents has been made but so far no fully 
satisfactory results have been obtained as yet. 

Some means of enhancing the immunostimulant effect 
are known, for instance to increase the dose of the 
above-mentioned medicinal substances. However, high 
dosage treatment is difficult to practice due to mani- 
festation of various adverse effects such as pyrexia, 
headache and exanthema. 
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In the course of their endeavors to develop a way 
or application of IL-2 as an immunost imu 1 ant agent, the 
present inventors found that the use of IL-2 in com- 
bination with a muramyldipeptide results i n a remarkably 
enhanced immunost imulant activity, which can ne-rr be 
produced by single use of IL-2, and simultaneously can 
alleviate or prevent the above-mentioned adverse effects 
and the like. Further intensive study based on this 
finding has led to ccrrpletion of the present invention. 

The present invention is directed to: 

(1) . an iiranuncstimulant agent which comprises a sub- 
stance having interleukin-2 activity in combination with 
a muramyldipeptide and a pharmaceutical 3 y acceptable 
carrier; 

(2) . a method for inmuncst imu la ting a warm-blocced 
animal, which comprises administering a substance having 
interleukin-2 activity in ccir.bination with a muramyl- 
dipeptide to said animal; and 

(3) . a substance having interleukin-2 activity in 
combination with a muramy ldipeptide , for use in the 
treatment of immunostimulating a warm-blooded animal. 

The substance having interleukin-2 (IL-2) activity 
as mentioned above may be any substance having IL-2 
activity, namely activity to allow indefinite propaga- 
tion of T cells by passage with their functions being 
maintained. 

Thus, for instance, mention may be made of natural 
IL-2 produced in animal bodies or in animal cells or 
genetically engineered IL-2, or a substance related 
, thereto. The above-mentioned IL-2 or related substance, 
when it is a protein, may have or have net a sugar 
chain . 

More specifically, it may be, for example, Poly- 
peptide (A) [see EPC Publication No. ]7f>:"X»l which is 
produced using genetic engineering techniques and which 



0228833 



has the amino acid sequence in Fig. 1, and its fragments 
having a local amino acid sequence essential to its 
biological or immunological activity. 

As the recombinant human IL-2, it is included a 
5 fracr.tr.t lacking one amino acid from Polypeptide (A) at 
the ar.ino terminus (EPC Patent Publication No. 91 539), a 
fragment lacking four amino acids from Polypeptide (A) 
at the amino terminus (Japanese Patent Laid-open Ko. 
1260S8/19G5) , and fragments lacking several amino acids 

10 from Polypeptide (A) at the carboxy terminus. 

Furthermore, as the recombinant human IL-2, there 
are mentioned polypeptides produced by the elimination 
or substitution of other amino acids, as in the case of 
some constitutional amino acids in above-mentioned 

15 Polypeptide (A), e.g. a polypeptide produced by replac- 
ing the cysteine residue at the 125th position with a 
serine residue in Polypeptide (A) (Japanese Patent 
Laid-open Ko. 93093/1584 which corresponds to U.S. 
Patent No. 4,518,584) . 

20 The above-mentioned IL-2 may be chemically 

modified, for example with a polyethylene glycol de- 
rivative (e.g. Japanese Patent Laid-open Ko. 60-226821). 

In the practice of the invention, human IL-2 which 
has the amino acid sequence shown in Fig. 1 is most 

25 preferably used. In that case, it may be a mixture of 
one further having a methionine residue (Met) at the 
amino terminus thereof and one having no such Met 
residue (Japanese Patent Laid-open No. 60-115528 which 
corresponds to EPC Publication No. 145390). The latter 

2q having no Net at the amino terminus but starting with 

alanine (Ala) (Japanese Patent Application No. 60-205873 
which corresponds to EPC Publication No. 176299) is 
preferred . 



35 
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As the substance having interleukin- 2 activity, a 
recombinant non-glycosylated human interleukin-2 is 

preferred. 

As the muramyldipeptide , there may be mentioned 
5 cc-counds of the formula (I) 



H0/ x 

XKCOCH, 
CHaCKCOXH CH-CH-CCR* 
i | '* 

R J - C-CON'HCHCCR 5 
I 



20 wherein R is a hydroxyl croup or a carbcxylic acid 

residue, R and R each independently is hydrogen or 

a lower (C, ,) alkyl group, which may optionally be 

4 

substituted by a hydroxyl group, R is a hydroxyl 
group or a lower (C^ ^) alkoxy group and R^ is a 

25 hydroxyl group or a substituted or unsubstituted amino 
group, and physiologically acceptable salts thereof. 

The compounds of formula (I) and salts thereof are 
all known compounds and are described in United States 
Patent No. 4,101,536, Japanese Patent Laid-open No. 

30 54-6 303 6, Japanese Patent Laid-open No. 54-79228 (which 
corresponds to EPC Publication No. 2677) and Japanese 
Patent Laid-open No. 55-111499 (which corresponds to 
U.S. Patent No. 4,369,378), for instance. 

Thus, referring to the formula (I), the carboxylic 

35 acid residue represented by R ^ is, for example, 



- 5 - 
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mycoloyl, stearoyl, oleoyl or a C 2 ~ C 50 carbox y lic 
acid residue of the formula (II) 

5 




(ID 



10 o 



wherein R , R and R each independently is a lover 

15 ,c i_4> alkyl and n is an integer of 1 to 10, inclusive. 
Such carboxylic acid residue may further contain an 
intervening amino acid residue such as a glycine, 
alanine or 8-alanine residue. The lower alkyl group 
represented by R 2 and/or R 3 is preferably a C ] -C 4 

20 alkyl, for example methyl, ethyl, propyl, isopropyl, 

butyl , isobutyl , sec-butyl or t-butyl. When substituted 
by a hydroxyl group, such lower alkyl is mentioned as 
hydroxymethyl or 2-hydroxyethyl , for instance. 

The lower alkoxy represented by R 4 is preferably 

25 a C l _C 3 alkoxy, namely methoxy, ethoxy, propoxy or 

isopropoxy. The hydroxyl group represented by R 4 may 
have a hapten-active substituent such as an ester 
residue of N-hydroxy-5-norbornene- 2 , 3-dicarboxyimide . 
The substituted or unsubs tituted amino group 

30 represented by R 5 is a primary amino group or an amino 
group having one or two substituents . Examples of said 
substituents are lower (C^-C^) alkyl (e.g. methyl, 
ethyl , propyl, isopropyl, etc.), phenyl, and aralkyl 
(e.g. benzyl, phenethyl , etc.). 
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As the preferred embodiment of the muramyldipeptide, 

there may be mentioned the compound of the formula (I), 

in ^-hich R 1 is hydroxyl group or a ^ 2 ~ C 50 carbox y lic 

acid residue of the formula (II) wherein R 6 , R 7 and 

b R ^ each independently is a lower (C, .) alkvl and n 
2 3 

is an intercer of 1 to 10, R and R is hydrogen cr 

a lower (C, c ) alkyl aroup which may optionally be 

l-o ^ 
substituted by a hydroxyl group, R is a hydroxyl 

croup or a lover (C 1 _g) alkoxy group, and R 3 is a 

0 hydroxyl croup or an amino group. 

Typical examples of the muramyldipeptide of the 
above formula (I) are muramyldipeptide irycolic acid 
esters (e.g. 6-0-mycomycoloyl-K-acetylmuramyl-L- 
alar.yl-D-isoclutamine , 6-0-ir.ycoir.ycoloy 1 -N-acety Imuramyl- 

5 L-seryl-D-isoglutamine , 6-0-nocardcmycol oyl -N-acety 1- 
n.urair.yl-L-seryl-D-isoglutamine , 6-0-ursomycoloy 1 -N- 
acetylmurair.yl-L-seryl-D-isoglutair.ine) , muramyldipeptide 
fatty acid esters (e.g. 6-C-stearcyl-N-acetylmuramyl- 
L-al any 1-D-isoglut amine, 6-0-stearoyl-N-acetylmuramyl- 

0 L-seryl-D-isoglutamine, 6-0-oleoyl-N-acetylmuramyl-L- 

alanyl-D-isoglutamine) , muramyldipeptide quinonylalkanoic 
acid esters (e.g. 6-0- [ 3- ( 2 , 3-dimethoxy-5-methyl-l , 4- 
benzoauinon-6-yl ) propionyl ] — N-acetylmuramyl-L-valy 1 -D- 
isoglutamine, 6-0- f 10- (2, 3-dimethoxy-5-methyl- 1 , 4- 

5 benzoquinon-6-yl) decanoyl) -N-acety lmuramyl -L-va lyl-D- 
isoglutamine, 6-0- (10- (2, 3-dimethoxy-5-methyl-l , 4- 
benzoquinon-6-yl) decanoyl ] -N-acety liriurain\-l-L-seryl-iD-isoglutamine) , 
muramyldipeptides (e.g. N-acety litiuranryl-l^alanyl-I>isc^lut^inine 
(abbreviated as TMD-1) ) , N-acetylmirajn^damirxDisobutyryl- 

0 D- i sogl utamine (abbreviated as TMD- 5 ) and lower alkyl 

esters in the isoglutamine moiety of the above compounds 
(e.g. 6-0- [3- (2, 3-dimethoxy-5-methyl - 1 , 4-benzoquinon-6- 
y 1 ) propi ony 1 ] -N-acety lmur amy 1- L-va 1 yl - D- i sec: lut amine 
methyl ester (abbreviated as TMD- 76), 6-0- [10- (2,3- 
dimethcxy-5-methyl- 1 , 4-benzoqu i non- 6- y 1 ) ci erdiicy 1 ] -N- 
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acetylmuramyl-L-valyl-D-isoglutamine methyl ester 
(abbreviated as quinonyl-MDP-66 ) , 6-0- 
no- (2, 3-dimethoxy-5-methyl-] , 4-benzoquinon-6-yl) de- 
canoyl ] -N-acetyWa:r,yl-L-seryl-D-isoglutamine methyl 
5 ester. 

In the practice of the present invention, 
TMD- 1 , TMD- 5 , TMD-76, quinonyl-MDP-6 6 
and the like water-soluble muramylpeptides 
are particularly preferred among the above-rr.entioned 
10 muramyldipeptides . 

The substance having IL-2 activity (IL-2-active 
substance) and the muramyldipeptide, which are to be 
used in accordance with the invention, have low toxicity, 
for example, the minimum lethal doses (MLDs ) of IL-2 
15 obtained by the manner of EPC Publication No. 145390 is 
not less than 10 mg/mcuse (1 mg = 3 .5 x 10 4 units/mg) 
(S.C.) and the minimum lethal doses {MLDs ) for the 
muramyldipeptide is not less than 500 mg/kg (s.C.) in 
rats. Therefore, the substance having IL-2 activity and 
20 the muramyldipeptide can be used safely. 

They are administered either orally or parenterally 
in doses dependent on the mode of use, purpose of use 
and other factors. The effective amount is desirably in 
a proportion of about 0.5 to 1,000 meg, preferably about 
25 50 to 400 meg, of the muramyldipeptide p er one meg, as 
protein, of the IL-2-active substance (35 units (U) in 
terms of IL-2 activity; for the IL-2 activity assay, see 
Japanese Patent Laid-open No. 60-115528 which corresponds 
to EPC Publication No. 145390). The dose of the immu- 
30 nostimulant agent according to the present invention may 
vary also depending on the kind of IL-2 or muramyldipep- 
tide employed. Generally, the effective amount of the 
daily dose for a warm-blooded mammals (e.g. mouse, cat, 
dog, cattle, sheep, goat, rabbit, human) as expressed in 
35 terms of 1L~2 protein weight is preferably about o.l to 
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500 mcg/kg for mouse and about 0.001 to 10 mcg/kg for 
r.„Tjnr. !s other than mouse, more preferably 0.001 to A 
mcg/kg for mairmals other than mouse in a form of injections, about 0.01 
to 20 mcg/kg in a form of suppositories, about 0.001 to 
5 2 mcg/kg in a form of drip infusion preparations, about 
0.2 to 40 mcg/kg in a form of preparation for per- 
cutaneous absorption. 

The immunostimulant agent according to the present 
invention which comprises an IL-2-active substance in 

10 combination with a muramyldipeptice can be rr.ade up for 
administration by mixing the substance or substances 
according to an appropriate known pharmaceutical process, 
using, as desired, one or more pharmaceutically accept- 
able carriers (including diluents, excipients and the 

15 like.) It is also possible to rrake up the respective 
substances into separate preparations or coirbine these 
active substances at the time of use into a single 
preparation containing them for administration by using 
a diluent, for instance. It is further possible to 

20 administer the above separate preparations to the same 
subject either simultaneously or at a certain time 
interva 1 . 

When preparing an agent for injection, as the 
carrier, there are mentioned distilled water, phy- 
25 siological saline and human serum albumin-suplenented 
distilled water or physiological saline. 

As the carrier for an agent for suppositories, 
there are mentioned disaturated triglycerides, hycro- 
genated triglycerides, gelatin, glycerin, polyethylene 
30 glycol jnonostearate etc. 

As the carrier for an agent for drip infusion 
preparations, there are mentioned distilled water, 
physiological saline, dextran sulfate solution. 

As the carrier for an agent for percutaneous 
„ absorption, several kinds of ointment bases such as 
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glycerin, sodium lauryl sulfate, polyethylene glycol 
ointment, white wax etc. are usable. 

The preparations of the present invention are made 
up in conventional manners employing the said carrier. 
5 An example of the immuncstimulant agent of the 

present invention, there are mentioned an antitumor 
agent for treatment of a warm-blooded animal carrying 
one or more tumors. 

The antitumor acer.t is useful in the treatment or 

10 prevention of tumor in the warm-blooded mammal and 

produces remarkable effects in prolonging the lifesnan 
in tumor-bearing mammals, for instance. As such target 
diseases, there may be mentioned various types of 
leukemia, malignant lymphoma, myeloma, malignant 

15 melanoma, malignant chorionic tumor, myoma, ovarian 

cancer, uterine cancer, prostatic cancer, spleen cancer, 
digestive organ cancer such as stomach cancer or intes- 
tinal cancer, lung cancer, esophageal cancer, cervical- 
cephalic cancer and cerebral tumor, among others. 

20 Tne inur.unostimulant agent comprising an IL-2-active 

substance in combination with a muramyldipeptide in 
accordance with the present invention has potent imrauno- 
stimulant activity which can never been exhibited by 
single use of each individual ingredient, and besides, 

25 it scarcely brings side effects. 
Brief Description of the Drawing: 

Fig. 1 shows an example of the amino acid sequence 
of IL-2 to be used in the practice of the present 
invention . 

3q The following Examples are further illustrative of 

the working and mode of practice of the present inven- 
tion but by no means limitative thereof. 

The IL-2 employed in the following Examples 1 to 7 
is a genetically engineered IL-2 species employing 

35 Escherichi a col i DHl/pTF4 (IFO 1 4299, FE RM BP -_6?8) by 
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the manner described in Japanese Patent Laid-open No. 
60-115528 (EPC Publication No. 145390). 

The "Ala-species" of IL-2 employed in the following 
Examples 8 to 10 is a genetically engineered IL-2 
species whose amino terminus amino acid is Ala-Pro-, 
which is obtained by the manner described in Exarple 5 
of EPC Publication No. 176299 employing Escherichia coli 
N4830/?TB285 (IFO 14437, FERM 3P-8 52) . 

Examples 
Example 1 

(Antitumor activity in the case of subcutaneous adminis- 
tration) 

Meth-A fibrosarcoma cells (Meth-A tumor cells) (1 x 
10 6 cells) were transplanted into each of female 
BALB/c mice weighing about 20 g subcutaneously in the 
flank using a syringe. Seven cays after tumor trans- 
plantation, mice in which tumor was not smaller than a 
certain definite size were chosen and grouped and 
administration of the test agent was started. The agent 
was administered subcutaneously in the opposite flank 
relative to the tumor transplantation site once daily 
for 10 consecutive cays. Each ingredient of the test 
agent was dissolved in physiological saline (solvent) 
supplemented in a form of a single preparation with 5% 
of normal mouse serum in a concentration such that the 
dose of the solution amounted to 0.1 ml/20 g of mouse 
body weight. The antitumor effect was evaluated by 
measuring the tumor weight in each mouse 21 days after 
tumor transplantation, determining the average tumour 
weight for each group and calculating the tumor weight 
ratio (T/C %) between the dosed group (T; 5 animals per 
group) and the untreated control group (C; 5 to 10 anamals 
per group). The daily dose of each ingredients was expressed in 
terms of the ingredient weight (meg) per mouse. The 
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results of single administration of IL-2 and those of 
administration of antitumor agents comprising IL-2 
and N-acetylmuramyl-L-alanyl-D-isoglutamine (TMD-1) in 

accordance with the invention are shewn in Table 1. 



Experi- Dose 

nent frcc/nouse/day) 



Number of Tumor weight Tumor Body veicht 

aniaals fit>g) weight cain (g) ' 

Ksan ± £D ratio (cay 7 to 

(T/C %) cay 21) 



Untreated control 
Solvent (control) 

0 200 
10 o 

1 200 
10 200 



4,836+ 996 
6,537+ 595 
2,995+ 846 
2,25911,064 
2,5-ieil,037 
375+ 504 



2.5 
3.6 
1.3 



Untreated control 5 7,035+1,201 

Solvent (control) 5 5 , 71712 060 

10 0 5 2, 6051 709 

10 2 °0 5 866+ 622 

10 400 5 4eS+ 479 



-The test was started with 10 animals in this group 
but one animal died of tumor the day before autopsy. 

Example 2 

(Antitumor activity in the case of intravenous adminis- 
tration) 

Meth-A tumor cells {] x 10 6 cells) were trans- 
planted into each of female B ALB / c mice weighing about 
20 g subcutaneously in the flank with a syringe. Seven 
days after tumor transplantation, mice in which tumor 
was not smaller than a certain definite size were chosen and 
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grouped and administration of the test agent was 
started. The agent was administered via the caudal vein 
once daily for 10 consecutive days. Each ingredient of 
the test agent was dissolved in physiological saline 
(solvent) in a form of a single preparation supplemented 
with 5% of normal mouse serum in a concentration such 
that the dose of the solution amounted to 0 . 2 ml/20 g of 
mouse body weight. The antitumor effect was evaluated 
by measuring the tumor weight in each animal 21 days 
after tumor transplantation, determining the average 
tumor weight for each group and calculating the tumor 
weight ratio (T/C%) between the dcsed group (T; 5 
animals per group) and the untreated control group (C; 
10 animals). The results of single administration of 
IL-2 and those of administration of antitumor agents 
comprising IL-2 and N-acetylmuramyl-L-alanyl-D- 
isoglutamine (TMD-1) in accordance with the invention 
are shown in Table 2. The daily dose of each ingredient 
was expressed in terms of the ingredient weight (meg) 
per mouse. 



Table 2 



Number of Tumor weight Tumor Body weight 

animals (nig) weight gain (g) 

Mean * SD ratio fday 1 to 

(T/C \) day 21) 



Dose 

(mcg/nouse/day) 
IL-2 TKD-1 



Untreated control 9* 6,89041,150 

Solvent (control) 5 S,315±l,439 

10 0 5 4,368± 959 

10 200 5 2, 226-], 002 

10 400 5 1,390±1,429 



"The test was started with 10 animals in this group 
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but one animals died of tumor the day before autopsy. 
Example 3 

(Antitumor activity in the case of intravenous acminis- 
5 tration) 

Under the sane conditions as used in Example 2, an 
antitumor agent comprising IL-2 and 6-0- [10- (2 , 3- 
dimethoxy-5-ir.ethyl-l , 4-ber.zoquinor.-6-yl) decanoyl] -K- 
acetylir.uramyl-L-valyl-D-isoglutamine methyl ester 
10 (quinonyl-MD?-66) was adrr.ini stered intravenously for 10 
consecutive days. In this case, the antitumor effect 
was found to be as shown in Table 3. 



Dose Nuir.ber of Tunor weight Tumor Body weiaht 

(incg/nouse/cay) ar.iir.als (rr.g) weight gain (c) " 

IL-2 Cuir.cryl- K££n ± SD ratio (day 7 'to 

M - Dp - 66 fT/C %) day 21) 



2Q Untreated control 15 

Solvent fror.trcl) 5 

10 0 5 

10 200 5 



3,532±1,1B3 3_ 0 

2,€5C± 363 75 1.7 

1,?99± 709 57 1.3 

964+ 693 28 0.3 



25 

Example 4 

(Antitumor activity in the case of subcutaneous adminis- 
tration) 

Under the same conditions as used in Example 1, 
30 antitumor agents comprising IL-2 and one of the two 
muramyldipeptides (TMD-5 or TMD-76) were administered 
subcutaneously for 10 consecutive days. The antitumor 
activity data thus obtained are shown in Table A. 



35 
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Table 4 

Dose Number cf Tumor weight Tumor f-ody weight 

(nc=/ncuse/cey) ar.ir.als (mg) weight gain (g) 

t L -2 TXD-5* T>"-!?-76** Kean ± SD ratio fday 7 to 

(T/C %) day 22) 



'Jr.treeced control 10 5,7471 741 3.3 

10 0 0 5 3,0721 E37 54 2.1 

0 2C0 0 5 5,66211,097 99 3.0 

0 0 200 5 5,55011,776 97 3.5 

10 2C0 0 5 1921 171 3 -0.5 

1C 0 200 5 1,7141 868 30 0.3 



*TMD-5 : N-Acetylmuramylaminoisobutyryl-D- 
i soglut amine 
**TMD-76 : 6-0- [3- (2 , 3-dimethoxy-5-methyl-l , 4- 

ber.zoquinon-6-yl) prcpionyl] -N-acetyl- 
ir.urarnyl-L-valyl-D-isoglutamine 



Example 5 

(Injection preparation) 

IL-2 10 ro 9 

N-Acetylmuramyl-D-alanyl-L-isoglutamine 200 mg 

Lactose 85 m 9 

HPC-L (hydroxypropylcellulose) 5 m 9 

Total 300 mg 



The above four materials were mixed in the above 
proportions and then dissolved an distilled water (1000 ml) for 
injection or physiological saline and, following 
addition of human serum albumin (HSA) in a concentration 
of 0.!>%, the resultant solution was filtered through a 
mc-ir.br ane filter (pore diameter: 0.?2 um). The filtrate 
thus obtained was distributed in 1-ml portions into 



- 15 - 



0228833 



vials under aseptic conditions and lyophilized to give (1000 vials of) 
an antitumor preparation for injection- This injection 
preparation in each vial is to be dissolved in 1 ml of 
distilled water for injection at the time of use. 

Example 6 

(Injection preparation) 

IL-2 100 mg 
N-Acetylmuramylaminoisobutyryl-D- 

i soglutamine 1QQ mg 

Total 200 mg 

The above two ingredients were mixed together in 
the above proportions and dissolved in distilled water (1000 ml) 
for injection or physiological saline and, following 
addition of human serum albumin (HSA) in a concentration 
of 0.5%, the resultant solution was filtered through a 
membrane filter (pore diameter: 0.22um) . The filtrate 
thus obtained was distributed in 1-ml portions into 
vials and lyophillized to give (1000 vials of) an antitumor preparation 
for injection. This injectable preparation in each vial 
is to be dissolved in 1 ml of distilled water for 
injection at the time of use. 

Example 7 

6-0- ( 1 0- (2 , 3-dimethoxy-5-methyl-l , 4 -benzoqui non-6-y 1 ) de- 
canoy 1 -N- acety lmuramyl-L-valyl -D- i soglu tami ne methyl 
ester (quinonyl-MDP-66) (2 g) was dispersed in 100 g of 
squalane and the dispersion was converted to a 
fine-particle dispersion in a Manton-Gaul in homogenizer. 
In the dispersion was dissolved 50 g of HCO-50 (Nikko 
Chemicals, Japan). After homogeneous dissolution, a 
15-g portion was weighed and used as the oil phase. 
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Separately, 5.6 g of d-mannitol was dissolved in 
100 ml of water and the solution was used as the water 
phase. The aqueous phase was added to the oil phase 
with stirring to make up and 0/W emulsion. Further 
treatment in the Manton-Caul in homogeni zer gave a 
fine-particle emulsion containing 200 meg of the 
quinonyl compound per 1.2 ml. A vial was charged with 
2.4 ml of this emulsion and 1 ml of an aqueous 1L-2 
solution having a concentration of 20 ir.cg/ml . After 
making the mixture homogeneous, the mixture was 
lyonhilized to give an antitumor preparation. This 
injectable preparation is to be dissolved an distilled 
water for injection at the time of use. 

Example 8 

(Injection preparation) 

IL-2 (Ala-species) 10 m ? 

K-Acetylmuramyl-D-alanyl-L- 

i i. • v,^ 200 mg 

isoglutamine 3 

85 mg 

Lactose 

HPC-L (hvdroxypropvlcellulose) 5_mg_ 

Total 300 mg 



The above four materials were mixed in the above 
proportions and then dissolved in distilled water (1000 ml) for 
injection or physiological saline and, following addi- 
tion of human serum albumin (HSA) in a concentration of 
0 5% the resultant solution was filtered through a 
membrane filter (pore diameter: 0.22 um). The filtrate 
thus obtained was distributed in 1-ml portions into 
vials under aseptic conditions and lyophilized to give 
an antitumor preparation for injection. This injectable 
preparation in each v i « 1 is to he dissolved in 1 ml of 
distilled water for injection at the time of use. 
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Example 9 

(Injection preparation) 

IL-2 (Ala-species) 100 mg 

N'-Acetylmuramylaminoisobutyryl-D- 

isoclutamine lQQ mq 

Total 200 mg 

The above two ingredients were mixed together in 
the above proportions and dissolved in distilled water (1000 ml) 
for injection or physiological saline and, following 
addition of human serum albumin (HSA) in a concentration 
of 0.5%, the resultant solution was filtered through a 
membrane filter (pore diameter: 0.22um). The filtrate 
thus obtained was distributed in 1-ml portions into 
vials and lyophallized to give 1000 vials of an antitumor preparation 
for injection. This injectable preparation in each vial 
is to be dissolved in 1 ml of distilled water for injec- 
tion at the time of use. 

Example 10 

6-0- [10- (2, 3-dimethoxy-5-methyl-l, 4-benzoquinon-6-yl ) 
decanoyl-N-acetylmuramyl-L-valyl-D-isoglutamine methyl 
ester (quinonyl-MDP-66 ) (2 g) was dispersed in 100 g of 
squalane and the dispersion was converted to a 
fine-particle dispersion in a Manton-Gaul in homogenizer. 
In the dispersion was dissolved 50 g of HCO-50 (Nikko 
Chemicals). After homogeneous dissolution, a 15-g 
portion was weighed and used as the oil phase. 
Separately, 5.6 g of d-mannitol was dissolved in 100 ml 
of water and the solution was used as the water phase. 
The aqueous phase was added to the oil phase with 
stirring to make up and O/w emulsion. Further treatment 
in the Manton-Gaul in homogenizer gave a fine-particle 
emulsion containing 200 meg of the quinonyl compound per 
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1.2 ml. A vial was charged with 2.4 ml of this emulsion 
and 1 ml of an aqueous IL-2 (Al a- species) solution 
having a concentration of 20 mcg/ml . After making the 
mixture homogeneous, the mixture was lyophilized to give 
an antitumor preparation. This injectable preparation 
is to be dissolved in distilled water for injection at 
the time of use. 
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What we claim is: 

1. An inununostimulant agent which comprises a 
substance having interleukin-2 activity in combination 
with a murajnyldipeptide and a pharmaceutical^ 
acceptable carrier. 

2. An agent as claimed in Claim 1, wherein the agent 
is an anti-tumor agent. 

3. An agent as claimed in Claim ] or 2, wherein the ogent 

comprises a substance having interleukin-2 activity and 
a murainyldipeptide together with a pharmaceutically 
acceptable carrier. 

4. An agent as claimed in any of claims 1 to 3, wherein the 
substance having interleukin -2 activity is a 
recombinant non-glycosylated human interleukin-2. 

5. An agent as claimed in any of claim, 1 to 4, wherein the 

murainyldipeptide is a compound of the formula: 

R'-CH, 



I XHCOCH, 



HQ* ' ^ 



CH,CHC0XH C 8,CH,C0R- 
1 I 

r-C-CO\KCKCCR 5 

I 



wherein R 1 is hydroxyl group or a C 2 _ 5Q carboxylic 
acid residue of the formula.- 




ch : ;v coo- 



35 
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wherein R 6 , B ? and each independently is a 
C alkyl and n is an integer of 1 to 10, R and 
R3" 4 is hydrogen or a alkyl group which may ^ 

optionally be substituted by a hydroxyl group, R is a 
hydroxyl group or a alkoxy group, and R is a 

hydroxyl group or an amino group. 

6 * substance having interleukin-2 activity in 
combination with a muramyldipeptide , for use in 
inununcstimulating a warm-blooded animal. 

7 A use as claimed in Claim 6, which is a treatment 
of a warm-blooded animal carrying one or more tumors. 

8 A use as claimed in claim 6 or 7, wherein the substance 
having interleukin-2 activity and the mur amyld ipeptiae 

are used in a form of a single preparation. 

9 A use os claimed in any of claims 6 to 8, whe.ein the substance 

having interleukin-2 activity and the muramy ldi pept ide 
are separately used. 

10 . A use as claimed in any of claims 6 to 9, wherein the substance 

having interleukin-2 activity is a recombinant 
non-glycosylated human interleukin-2. 

n . A use as claimed in any of claims 6 to 10, wherein the 

muramy ldipeptide is a compound of the formula: 



V -CH, 



/ XHCOCH3 
CH-.CHC0SH CH-CK.COR 4 
I I 

r^C-CONHCHCOR- 1 



v;he rein R 1 is hydroxyl group or a C ? _ 5Q carboxylic 
acid residue of the formula: 
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„6 



wherein R u , R' an d R a eQC h independently is a C 
alkyl and n is an integer of 1 to 10, R 2 and R^is 
hydrogen or a c,_ 6 alkyl group which may optionally be 
substituted by a hydroxyl group, R 4 is a hydroxyl 
group or a alkoxy group, and R 5 is a hydroxyl 

group or an amino group. 
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Fig. 1 

1 

Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu Gin 
20 

Leu Giu His Leu Leu Leu As? Leu Gin Met He Leu Asn 

Gly lie Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met 
40 

Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr Glu 

60 

Leu Lys His Leu Gin Cys Leu Glu Glu Glu Leu Lys Pro 

Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys Asn Phe 
80 

His Leu Arg Pro Arg Asp Leu He Ser Asn He Asn Val 
T1 „ , T 100 

He Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met 
Cys Glu Tyr Ala Asp Glu Thr Ala Thr He Val Glu Phe 



120 



Leu Asn Arg Tr P He Thr Phe Cys Gin Ser He He Ser 



133 

Thr Leu Thr 
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